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CHAPTER I
INTRODUCTION
Statement of Problem
A matter of great importance, an absolute necessity, a perennial 
problem—all these are reasons why much has been written on the topic of 
the school schedule. Although most of the writings treat the aspect of 
how to improve the schedule, very few books or articles make any attempt 
at all to help the principal and the counselor fit their students into 
the schedule. Likewise, as the science of education improves, the curri­
culum of the school and the schedule itself becomes more varied and
more complicated.
One quickly finds that there are many ways of developing a school 
schedule. At the same time, most of these methods admit of some or many 
weak points. All of these types of scheduling are created to help the 
student obtain the best possible education while he is in high school.
But on the other hand, what steps have been taken to make sure that the 
student is in the proper place in that schedule?
The problem, then, is to develop a scheduling system which can 
encompass two major objectives:
1. The schedule must be a good working schedule; that is, all of the
school administration’s curriculum improvements and all of the advan­
tages of flexible, unique scheduling must be incorporated into the
schedule without conflict.
1
22. The system of scheduling must take into consideration the ability, 
interest, and achievement of each student.
An attempt must be made, therefore, to set up what is considered 
a good school schedule, embodying the above two points. Then each stu­
dent must be individually placed in that schedule according to his 
choice of courses, his ability, and his curricular interests. Because 
of the huge number of variables which occur from this approach, the 
school administration in a large school suoh as Chaminade High School 
(with an enrollment of approximately 1500 students), could attempt to 
solve the problem only with the aid of data processing equipment. As a 
report on this experiment, this paper should supply the answers to these 
questions s
1. Is it possible to develop a school schedule with machines, so that 
no personal considerations are lost?
2. Is it practical and economical to carry out such a practice, parti­
cularly at Chaminade High School?
3. To what extent do teachers and counselors have to be educated in 
order for the system to operate at peak efficiency?
4. Are there any disadvantages to the system?
5. How much technical knowledge is necessary to effectively use this 
system?
The problem is not one of merely reporting about what happens 
when a computer schedules some particular student body. The question in 
mind is rather to discover and evaluate the necessary preparations which 
must be completed before the computer can actually begin to schedule the 
students. Computers have been in use too long for us to doubt their capa­
bilities} however, a computer cannot think, and every possible bit of
3information necessary for scheduling must be thought of ahead of time and 
’’read” into the computer. The main aspect of the problem, then, is to 
discover an effective means of relaying all of this necessary information 
to the computer. In other words, just how much of an education is neces­
sary for the prople involved in the scheduling process, which now includes 
the administration, the teachers, and the counselors? Also, what kind, 
and how much, information must be given to the computer ahead of time?
The evaluation of the preparations will be based on how these 
preparations rendered effective the actual scheduling by machine. The 
evaluation in turn should point the way to new and improved preparations 
for such scheduling.
Significance
Progressive and novel ideas almost of necessity create diffi­
culties when placed in the realm of the practical. The advances made in 
the field of education in the past decades have not been exceptions to 
this law of adjustment. All of the new and advantageous ideas in scho­
lastic life cannot be simply added to former curricula; for these ideas 
cover the field of philosophy, psychology, and extracurricular activities 
as well as the aspects of subject content and scheduling.
Three areas are especially noted in the advances in the field of
education.
1. Flexible and unique scheduling is definitely coming more and more 
into vogue and lists many credits for its use 3 Also, every school 
has unique scheduling ideas which must be carefully carried out.
■4). W. Allen and R. B. Moore, "Sumposium—New Designs for Secondary
School Schedules,” California Journal of Secondary Education, 35 (January, 
1960), 91-134
2.
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The school administration Kust also give special consideration to the 
teachers. Some teachers are necessarily involved in non-scholastic 
activities. In addition, the health, interests, nwuber of prepa­
rations, and class load vary with each teacher and must be taken into 
consideration. Furthermore, it is wise and sometimes necessary to have 
certain groups of teachers free at the same time for the purpose of 
consultations and conferences.
J. Most important of all, we are becoming more aware of the nature of 
the learner. The individual differences of students are receiving 
more attention than ever before. As a result, the professional 
counselor can no longer look for an empty desk in a classroom and 
assign a student to that desk without any other consideration than 
that of convenience.
Thus, the significance of this study lisa in the attempt to con­
join the three areas Just mentioned fay means of electronic calculating 
machines. The counselor cannot overlook the fact that automation is 
fast upon us. If data processing has done so well in solving the problems 
of large business and manufacturing finas, why should not an attempt be 
made to apply this system to the solving of school problems? Should 
this experiment at Chaminade high School prove successful, it would make 
obsolete many primitive scheduling practices now extant in some large 
high schools.
Purpose of tbs Study
The purpose of the study is to determine whether or not data 
processing equipment can be used effectively and economically to estab­
lish a school schedule. This investigation is of special interest to 
the school administration of Chaminade High School. The fact that this
5study is not attempting to evaluate the computer as such must be kept 
in mind. The computer can produce only what is put into it and, with 
unerring accuracy, can repeat any information in any form, that the opera­
tor of the computer desires.2 The primary goal then is to determine the 
best manner of putting the information into the computer. The successes 
and failures reported on in this study will be a guiding light to all 
those who follow.
The school administration’s main concern is not to save time or 
money, but rather to attempt to give the individual student the best 
possible education on the high school level. Electronic data processing 
is believed to be one step in attaining that quality of education, and 
the pioneering phases of this study are a real step forward.
Assumptions and limitations
This paper will endeavor in no way to discuss the philosophical 
or practical merits of any particular educational tool or practice men­
tioned in the paper. These tools and practices are extant only after 
passing the judgment of a competent, experienced educator; any review of 
such would be beyond the scope of this paper.
However, this paper will concern itself with trying to find an 
efficient way to schedule a comprehensive high school of approximately 
fifteen hundred students. This is not simply a question of finding an 
empty seat in every period for each student but of including all possible 
advantages of a good schedule.
There are undoubtedly different ways of scheduling students by 
the use of computers. These different ways will be discussed briefly 
in the ’’Historical Review of Related literature.” Some of the other pos-
althftngh.,.,tiot. nnfid in this present, raperi*
2W. Martin, Electronic Data Processing, (Homewood, Hl.: R. D. 
Irwin, Inc., 1961), p. 7.
merit, will be reported on as possibilities or improvements for the Cham­
inade schedule. These future improvements will be treated in "Summary 
and Conclusions" of the Field Project.
Because of the author’s own familiarity with the school and 
several other reasons listed below, Chaminade High School of Dayton,
Ohio, was chosen for the actual application of this investigation.
1. Chaminade High School is a comprehensive high school, taking all 
students that apply.
2. It is well-known for its program of acceleration, which reaches 
down even into the grade schools and picks out students for special 
accelerated courses.
3. It has an accelerated or "honors" program for all subjects.
4. It has an excellent college preparatory program. Its terminal 
students can get a good business or liberal arts program of study.
5. It encompasses new educational methods of team teaching, extended 
periods, special reading classes, etc.
6. The students are given a choice of many varied subjects: foreign 
languages, mechanical drawing, music, art, data processing, etc.
7- The school has a wide range of curricular and extracurricular activ­
ities during and after school hours.
B. The principal of Chaminade, keenly aware of the complexity of this 
problem, is not adverse to investigation and experimentation in order 
to find a system of scheduling capable of handling all the complexities 
heretofore mentioned.
9. Lastly, the school has the facilities and staff necessary for this 
undertaking. This is very important since the present approach will 
be with the use of technical electronic equipment. Qualified tech­
nical assistance will be necessary to achieve the maximum benefits
7that this equipment can produce.
Since the process of scheduling must necessarily differ according 
to the type of computer used, it should be noted in this experiment a 
medium-sized computer, the IBM 1620 model, which has a memory core of 
approximately 20,000 places, was used. The author feels that this 
choice of computers was made because it is the computer which best allows 
for all the human considerations which should be present in constructing 
a schedule? Also, the large number of this type of computer already in 
existence makes it a machine available throughout most of the United 
States. When computer scheduling becomes more perfected and more efficient, 
scheduling on a larger computer will be more practical and more economical.
One other important limitation must be mentioned. The flux of 
teacher personnel in this particular school system eliminates any con­
sideration of teacher programming until the end of the summer. (Even 
then the principal prefers at that time to let the head of each depart­
ment assign the classes to those men teaching under his guidance.)
Even though in the actual experiment this paper will not touch on teacher 
programming because of this condition, some of the possibilities of what 
has been done and what can be done on the teacher level will be considered 
in the ’Historical Review of Related literature11 and "Summary and Con­
clusions” of this project.
In this whole investigation of scheduling by computers, there 
are involved only two major assumptions. If a computer program works 
for one year, the program should work in years to come, even though & 
variety of changes would probably be incorporated into the program. As 
long as these new ideas and improvements are physically possible, the 
computer should be able to incorporate them. Also, if the program 
works for one school, the same program should work for any other school
^This statement is justified later in Chapter Four, page 19.
8of similar circumstances. This would render possible the scheduling of 
a whole school system on the same computer program.
Definition of Important Terms
Subject .—This refers to the broad curriculum area; e.g., French would 
be a subject.
Course.—Defined area or year of a subject; e.g., French II is a course. 
Section.—A particular class meeting at a particular time and place; e.g.,
French II at 9*00 in Rm 34 is a section.
Division.—One particular grade level in a school; e.g., grade 9 is
known as the Freshman Division.
Stratified Course.—A course which is necessarily exclusive of one or 
several other courses; e.g., at Chaminade, English Liberal and 
English Journalism are necessarily exclusive.
Spanning Courses.—Two or more courses which would conflict with several
students if offered at the same time.
Conflict Matrix.—A set determinant which shows which courses and sec­
tions can be offered at the same period.
Period.—A scheduled time interval of any time duration in the school day.
1- Major Time Module.—A specified amount of time for an ordinary 
section meeting. In this experiment it is forty-five minutes.
2. Minor Time Module.—A smaller definite period of time by
which a section meeting can be lengthened. In this experiment 
it is fifteen minutes with a limit of three modules.
Split Class.—A section that does not meet every day of the week or the 
same time on each day.
Prime Scheduling Time.—Unscheduled portions of the week which must be
’’protected" as long as possible to accomodate spanning courses.
9Flexible Scheduling.—Any deviation from the original set time period of 
a section meeting.
Master Schedule.—A list of courses and their respective sections in­
cluding times, places, and capacities to be offered to the
students.
Student Schedule.—One section from the master schedule in each course 
of that student’s request.
Card (IBM).—Card of stiff paper divided into twelve rows and eighty 
columns. Each coordinate or combination of coordinates stands 
for a particular number or letter.
Key Punch.—A machine similar to a typewriter which punches out the 
correct coordinates in the IBM card.
Card Reader.—A machine which can "read" the punches in the card and 
transfer the infonaation to a computer or printer.
Card Sorter.—A machine which separates cards in any predetermined way 
by ”reading’’ the holes punched in the card.
Card Scanner.—A light-sensitive machine which punches into cards infor­
mation noted on the cards in pencil or non-reflective inks.
Computer.—An electronic machine which handles all instructions given 
it through a binary numbering system.
CHAPTER II
HISTORICAL REVIEW OF RELATED LITERATURE
Discovering in a very short time that he could do extraordinary 
tasks with the aid of a machine, man has progressed rapidly since the 
invention of the wheel. Man has multiplied himself many times over by 
putting to use huge and complicated machines. But in recent years, going 
beyond the use of the purely mechanical machines, he has employed the sun, 
light, electromagnetic waves, and even the atom in his manifold tasks. 
However, man has found one of his most useful technical tools to be elec­
tronic machines. Electronic computers are able to follow directions and 
perform arithmetic tasks with complete accuracy in a fraction of a second.
Such machines are by their nature very technical, complicated, 
and usually very expensive. Most educators will admit that their forte 
is not electronic computers. Hence, it has taken a long time for data 
processing to meet the problems of education. Nor did they meet head on 
but through a slow, gradual process.
At first, all school scheduling was done by hand until the Royal 
McBee Company produced a magnificent mechanical aid to scheduling. Called 
the Keysort Needle, it consisted of a six-inch piece of stiff wire in a 
plastic handle. With this ’’tool" and specially punched cards, the sched­
ule was easily made up. The cards were prepared in the manner of having 
each course located at a particular spot on the card. Each particular 
spot was indicated by a punch hole in the card. If a student picked a 
particular course, then a punch was used to extend the hole to the edge
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of the card. Consequently, when the needle was placed through a parti­
cular hole in a pack of cards, all those taking that course fell free 
when the pack was lifted off the desk. This is done for every course, 
and from these the principal made up the conflict list and the master 
schedule. This system is still used by many schools because of its econ­
omical advantages. The disadvantage of this system is the huge amount of 
clerical work which still remains in preparing class lists, individual 
schedules, report cards, records, etc 3
The technological revolution and the atomic age brought with 
them the necessity of electronic computers. Computers were soon per­
fected and put into use in the scientific and business areas. Some in 
education felt no need for computers, and they even looked down on the 
idea of using machines for student scheduling. In order to schedule by 
machine, every student had to be given a number; and no true educator 
would let his student’s individuality be reduced to a five digit number. 
What they, and many principals today, still do not realize, is that more 
human considerations can be kept in the"mind” of a computer than in the 
mind of an individual human being.
The first thing to be discussed is what makes scheduling so diffi 
cult in a large high school of today. There are three major trends in 
education today which have complicated scheduling to an enormous degree. 
The complication is so much that in a large high school, scheduling by 
hand is no longer possible if the advantages of the three trends are in­
corporated into the schedule. These trends are:
1. New, emphatic stress on individual differences. The old homogeneous
James O’Brien, "A New Look in Schedule Building,” N.A.S.S.P. 
Bulletin, 42 (October, 1958), 102-106.
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block system no longer satisfies educators. Some students must have 
different and specialized courses. Also, a good English student is 
not always a good mathematics student. Hence, the block system is 
obsolete, and each student should be individually scheduled.
2. A movement is afoot to break the lock step of traditional courses and
rigid schedules. National curricula are becoming more varied every
year. This does not only mean new courses but also specialized courses
for accelerated programs and slow learner programs. As a result, stu- 
. 2dents are taking heavier class loads and having fewer study periods. 
Also present are the problems created by the resurgence of flexible 
schedules, core programs, block time, and team teaching.
3. The expansion of credits for different kinds of activities necessi­
tates putting various after school meetings into the school schedule 
in order to give them official status and to make them readily avail­
able to more students.
Making these three trends compatible with the individual student's 
ability and interests is, practically speaking, beyond human consideration. 
Electronic computers, however, would change the situation.
In 1956 a five-year study sponsored by the Ford Foundation and 
Stanford University was inaugurated. The general tone of the report on 
this study was very optimistic for the future. However, in reading about 
the techniques developed in this study, one finds them of very little 
advantage over hand scheduling. Data processing still had not proven to
0
A. M. Alexander, "What Proceedures and Techniques Assure Good 
Schedules for the School and the Individual Student," National Association 
Secondary School Principals Bulletin, 41 (April, 1957), 107-120.
^D. W. Allen and R. B. Moore, "Symposium—New Designs for Secondary- 
School Schedules," California Journal of Secondary Education, 35 (January, 
I960), 91-134«
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be of real merit in the field of education.^
About this same time a number of educators were using some data 
processing machines without the computer. With a partial setup, an edu­
cator could accurately determine the type and number of courses needed; 
and, along with a conflict matrix, he could then schedule by hand. This 
saved some time and was very accurate; nevertheless, it still was not a 
revolutionary advance in scheduling. This system of scheduling was in­
augurated at Nyack High School in New York and has been refined by Nyack 
and Carl Hayden High School.
Nineteen hundred and sixty saw the entrance of Burroughs and 
Remington Rand into school scheduling. Remington Rand had only a partial 
setup and still has not developed a complete scheduling program. They 
have, however, a fine Educational Records and Report operation, which was 
partially developed and utilized in 1961 by Purcell High School of 
Cincinnati, Ohio. At Purcell High School, all of the report cards, per­
sonality ratings on permanent records, and all other permanent record in­
formation were done by punch card.
As for the scheduling, the system developed was one similar to 
what was and still is in use at Nyack High School. They use the elec­
tronic machines to count the student request cards and give totals for 
each course offered. The machines are also asked to make up a conflict 
matrix. Both of these operations can be done on an ordinary card sorter 
without the use of a computer. After the master schedule is made up by
^Robert Oakford, ’’Machine Assistance for Constructing the High 
School Schedule—An Industrial Engineer’s Report,” Journal of Secondary 
Education, 36 (October, 1961), 374-379.
‘'Matt Hamhila, ’’Punch Card Scheduling,” Overview, 1 (June, I960), 18.
uthe principal, the number of cards required for each course is punched 
on a key punch machine. Each pack of cards is then placed in small com­
partments arranged according to the master schedule. Then each student 
is scheduled by hand by picking out his requested courses from the differ 
ent compartments.
In October of I960, an article appeared in the Cincinnati Times 
Star indicating the fact that only eight schools in the state of Ohio 
were using data processing. Most of these schools employed only the 
record keeping systems of the different companies in data processing.
The most notable exception was Willoughby-Eastlake which used data pro­
cessing even for the scheduling of their bus trips.
By tills time the Burroughs Company announced that they had a
system of school scheduling by computer, This turned out to be a two
phase operation very si milar to the system reported on in this experiment
Their system was based on a class and, therefore, did not have at that
time as much flexibility as the system used at Chaminade High School.
Other details are missing—a characteristic of most of these articles 
7
which are very enthusiastic but very uninformative.
By the year 1961, then, the technical aspects of computer 
scheduling were reaching a state of dependability sufficient for most 
schools. For the present there remains only the task of having each 
particular school or school system get together with local technicians 
to establish a working program.
The getting together of school officials and computer technicians
z
Cincinnati Times Star, April 28, I960, p. 4.
7
‘Greg Welton, ’’Data Processing and the School Schedule—A 
Burroughs Approach,f{ Journal of Secondary Education, 36 (October, 1961), 
382-384.
15
is a most important point. It is to the school principal’s great advan­
tage if he can contact a data processing salesman who has already done 
some work in the field of school scheduling. There is at this time no 
completely automatic scheduling process: thus educators must work hand- 
in-hand with the technicians of data processing. Educators do not know 
enough to work out the entire program on their own, nor do the data pro­
cessing people know the operational aspects of a school well enough to
Q
produce a satisfactory schedule.
Subsequent chapters of this Field Project will present what pre­
parations were necessary and what actually happened when the administra­
tion of Chaminade High School attempted to schedule its students for the 
1963-64 school year by means of data processing.
&A unique experiment is now being attempted in the Cincinnati 
area. The people conducting the experiment require the following infor­
mations For each course offered they would like to have listed two or 
three possible instructors in order of preference. They require five 
possible room numbers in order of preference. Likewise, they need infor­
mation about any irregularities in the schedule: this would include lunch 
periods, lab periods, activity periods, and the like. Finally, they want 
the entire listing of students* requests for courses.
They propose to put all of this information into the computer 
and have the machine run through a series of combinations and permuta­
tions until it develops a feasible master schedule. Once the schedule 
is made up, the machine then proceeds to schedule all the students.
Unfortunately, at the time of this writing there were not as yet 
any reportable results of success.
CHAPTER. Ill
DESIGN OF THE STUDY
>
This study is primarily one of experimentation and personal in­
vestigation. The main aspect of the study is to try and discover the 
most effective preparations possible for scheduling students by machine 
Secondarily, the school administration is interested in an evaluation 
of this scheduling in respect to its efficiency and accuracy. In this 
regard, the administration wants to determine if it is possible to give 
the student all the courses he desires within his a'oility range, and if 
this scheduling by machine can be done on an economical basis.
In this chapter the investigator will attempt to present the 
preparations for scheduling and an evaluation of the preparations as 
they proceed step by step. These evaluations will then be the basis 
for recommendations in the final chapter of this paper.
There will be some data and statistics resulting from what hap­
pens when all the unique characteristics of the Chaminade High School 
schedule is spelled out in terms of each individual student being 
scheduled by the computer.
The following steps are basic to scheduling in any school. If 
no machines are used, all the operations which are performed by machine 
here would have to be done by hand. As the scheduling proceeds, some 
of these steps will be refined in an attempt to improve the overall pro­
cess. How these refinements work out will be of interest to the school
and to the technicians of the IBM Company who are working in this area 
16
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trying to perfect machine scheduling to such a degree that it will be 
useable by all schools.
The steps in scheduling are as follows:
1. Draw up a list of all the courses to be offered.
Translate them into a numerical code.
2. Have students request courses desired.
3. Keypunch these requests into data processing cards. 
(Time required — about twelve hours per thousand 
students.}
4. Total student requests for each course by running 
cards through the computer. This is called the 
Tally Run. (Time required — one half hour per 
thousand students.)
5. Have computer make up a conflict matrix. (Time 
required — approximately one hour per thousand 
students.)
6. Prepare Master Schedule. At this time, this step 
in the operation must be done by the principal by
hand.
7. Punch the complete Master Schedule into cards by 
code. (Time required — one hour for every fifty 
cards. Only one card is required for each course.)
3. Program the computer and read master schedule cards 
into the computer. (Time required — about ten 
minutes.)
9. Run computer to schedule students. (Time required 
about two hours per thousand students.)
10. Analyze mistakes which are automatically printed on
18
a conflict list. Change Master Schedule to cor­
rect mistakes.
11. Rerun the Scheduling Phase.
12. Obtain a vacant seat list. (Time required — 
one half hour.)
13. Manually schedule the few remaining conflicts.
14. Automatically have cards punched for report cards, 
class lists, and the Individual student schedules.
15. Hand out schedules to students. Start school with 
a guarantee of no conflicts, no overloaded classes, 
and everybody where he belongs.
This in brief is the scheduling process. As each of these steps 
are reported on in the next chapter, they will be thoroughly defined and 
explained in order to clear up any questions or confusion.
CHAPTER IV
PRESENTATION OF THE STUDY
The entire basis of this experiment revolves around a particu­
lar computer program entitled Student, originally developed by the IBM 
Company. The program’s most significant and useful feature is a defined 
time module which allows complete flexibility in scheduling any period of 
time during any day for any or all days of the week. This program was 
written for the IBM Computer Model 1620, which is generally available 
since there are over 1500 already in operation.
The main purpose of this chapter is not to explain all the tech­
nical aspects of electronic confuting, but to outline and evaluate the 
preliminary steps which were taken in preparation for scheduling and to 
show how these steps affected the final outcome. However, any terms or 
operations necessary for understanding the scheduling process will be 
duly defined. Likewise, the complete operation of scheduling and its 
results are included. Consequently, anyone reading this study should be 
able to produce a duplicate operation in any school of a similar nature. 
The author's adherence to exact terms should make the reader conversant 
with any data-processing salesman or technician, at least in the area of 
scheduling.
No consideration was given to trying to make the schedule fit 
the computer. All of the techniques and ideas which the school admini- 
stration desired were incorporated into the experiment. To what extent 
the computer can carry out these techniques will be the main criterion
19
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for judging the success of the experiment.
The actual machine time for scheduling a large high school is 
usually very short. The most important steps for assuring a good schedule 
take place long before the data-processing cards reach the computer.
The Coding of Courses
Once the principal has decided what courses are to be offered 
the coming year, he can set up a meeting with a data-processing technician. 
Working hand in hand, the principal and the technician devise a way of 
coding each course to be offered in the coming year. All courses must be 
coded because all of the operations in the computer are based on a binary 
numbering system. Since there are various ways of coding the courses, 
the principal and the technician must decide which is the best way for 
that particular school.
Chaminade High School chose a three digit code for this experiment. 
The "units” digit of the code stands for the ability grouping; the ’’tens” 
digit, for a particular course; and the "hundreds” digit, for the grade 
level on which the course is offered. Thus, for example, the number 
”421” would be decoded as follows: the ”1” would stand for the highest 
ability group; the ”2” stands for the subject litoglish; and the ”4" indi­
cates grade twelve or the senior year. If there is more than one section 
of this particular course, this is indicated by adding another digit but 
separated by a hyphen. For example, 421-1 would be decoded as English IV, 
top ability level, section 1. Thus coded, this class can be assigned a 
particular place in the master schedule when the time comes. The number
of sections for each course will be determined after all the students
requests for courses are totaled in the computer.
The entire listing of the coded courses used at Chaminade for
21
this study are located in Appendix 1.
Some Ability Considerations
Because of the fact that ability levels must be included in the 
course code, the principal must decide how many different levels of abil­
ity he wants the student population divided into. This will vary with the 
size of the school, the nature of the student population, and to what ex­
tent the principal believes in homogeneous grouping.
At Chaminade High School any course which the majority of the 
students must take is divided into three ability levels. The top level 
ability group is usually termed the '’Honors’’ Class. A middle group is 
called the "Academic" Class, and the lowest level is called the ’’General" 
Class. All specialized, accelerated, and retarded classes are assigned 
an ability code according to the nature of that class. Bhtrance into one 
of these specialized, accelerated, or retarded classes depends on the 
wishes of the student and the advice of his counselor. The ordinary course 
which has only two sections will have an ability rating on two levels.
All courses having three or mere sections have an ability rating on three 
different levels. The proportion of ability rating to class sections is 
usually determined by the characteristics of the student population of
that school.
If necessary, the scheduling program involved here could easily 
be modified to accept nine differentiations of ability. Such a high num­
ber of ability levels does not seem practical. Beyond four or five 
levels the possibility of not being able to schedule a student because 
he must have "level seven." and nothing else becomes too great. But this 
in itself is not a prohibitive factor, for the computer could be pro­
grammed to automatically drop down one or more levels of ability if nec­
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essary. This would balance off the high number of ability levels, but 
it would still keep the student within his ability range.
However, a stronger reason for a large number of level’s being 
impractical is the margin of error in judging ability. Most teachers or 
counselors would hesitate to differentiate ability on more than five 
levels. Any finer differentiation becomes too arbitrary.
In order to obtain the student’s ability rating from the teachers, 
the school administration gives each teacher and counselor a written ex­
planation of all specialized courses to be given the following year. (A 
sample copy of one of these explanations will be found in Appendix II.) 
Then at a special faculty meeting any questions about these courses may 
be asked by the teachers. At this same time, the ability ranking and 
code system is explained to the teachers. Each teacher then receives a 
card for every student he now has in class, seniors excepted.
On this card is the student’s name and the name of one of his
courses. If the school uses data processing for its report cards, these 
ability cards can be automatically reproduced from the data-processing 
cards that are used for the report card system. The teacher merely indi­
cates what level he thinks the student is capable of in that particular 
course. When all the cards have been returned, they are sorted by machine 
and an alphabetical list for each division is automatically printed.
These are then handed over to the counselor of each division. The coun­
selor then has in front of him the name of the student and an evaluation
of his ability in respect to all of the courses he Is taking during the 
present school year. If he does not agree with the rankings or if there 
is too much inconsistency, he can then talk to the student or to the 
teacher or to both of them. Having satisfactorily resolved the problems.
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he can then assign the student to the courses which the student desired 
and in a class of the student’s own ability. Since this done for each 
class, a student may be in a different ability group for his different 
classes throughout the day.
The Preparation of Student Request Cards
Once the courses and the ability groupings have been coordinated 
by the counselor, the actual scheduling process can begin. The list of 
the students’ choices is given to a key punch operator. The key punch 
operator used one card for each student, called the student request 
card. A sample of this card can be found in Appendix III, page 1.
Along with the student’s name it would be possible to put down other 
pertinent information.
In this study, the student request card included the following 
information: the name of the student, his year of graduation, all of 
the courses he has chosen, and any requests for free time. All major 
activities, curricular and extracurricular, were given a course code num­
ber so that these could be punched into the card. This would enable the 
school administration, by means of the computer, to schedule his regular 
courses around these activities. Likewise, several students indicated
that they would like to be free or have a study period during the last 
period. This was also possible to accomplish because of the coding sys­
tem. As each card is punched with the holes which will enable the machine 
to read these cards, all of the information is printed in ink across the 
top of the card, making possible an easy visible check any time it would 
become necessary.
Although it would have been possible, no lunch or study periods
were indicated on the request card. The technical coordinator of the
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study felt that it would be easier to accomplish this step in one of the 
final stages. However, as the experiment progressed, this was found to 
be a false assumption. Therefore, any future attempt at machine scheduling 
should include the lunch and study periods from the beginning.
After all the student request cards have been punched on the key 
punch, they can then be separated by division and alphabetized automat­
ically on a card sorter. This is done early in the process to facilitate 
locating any student request card in the case of changes or rechecking.
The Tally Run
All of the cards are then run through a card reader, which ’'reads3 
all of the information off of each card and relays it to the computer.
The memory of the computer stores all of this information as it receives 
it. The computer can then be asked to print a tally sheet. Using the 
information in its memory, the computer will relay to an electric type­
writer a list of all the courses requested, and how many students signed 
up for each particular course. (See Appendix IV, Tally Sheet.)
At this point it is up to the principal to decide how many sec­
tions he wants of each course. If he sees that very few have requested 
one particular course, he may in the interests of economy decide to drop 
that course from the curriculum for that year. If this is the case, the 
cards of all the students who requested that course can be found auto­
matically. They are then pulled out of the process until they decide on 
a different course. Their cards are then repunched and returned to the 
pack. It is essential, then, that this much of the process be completed 
before school is dismissed for the summer. If this is done, then all 
the information necessary for scheduling is punched on cards. The teachers 
and students will not have to be contacted from this point. All of the
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scheduling decisions can then be handled by the principal and the data 
processing technician.
The Conflict Matrix
Immediately after the tally run is completed, the computer is 
asked to draw up a conflict matrix. A conflict matrix is a set deter­
minant which tells at a glance which courses are chosen by one indivi­
dual and therefore would conflict If scheduled at the same time. If
twenty courses are offered, as in this study, there would be a conflict 
matrix of four hundred. The following is a matrix of sixteen for the 
purpose of illustration.
English History Algebra I Latin
English 20 0 2 0
History 0 22 0 0
Algebra I 9 2 11 0
Latin I 0 0 6 16
Fig. 1.—Conflict Matrix
Figure one shows that English can be offered at the same time as 
History or Latin but not at the same time as Algebra I. History does not 
conflict with any other course, so it can be offered at any time of the 
day. The algebra course must avoid the time assigned to all courses 
except Latin. Using a matrix of this nature, the principal, then, can 
construct the master schedule. The computer time for running the tally 
sheet and the conflict matrix is approximately one and one half hours.
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The Construction of The Master Schedule
In constructing the master schedule, the principal would first 
schedule all courses that have only a single section. If there are any 
block time arrangements or team teaching elements, these would be sched­
uled next. This would also include lab periods if they are more than 
one period. Around this core the principal can then schedule all of his 
multi-sectioned courses. School that have tracts of specialized, accel- 
erated, or retarded courses require that the principal schedule these 
courses in such a way that a student is able to stay in that ’’tract” 
throughout the entire day. likewise, all of the other unique scheduling 
characteristics of the school should be carried out. All lunch periods 
and physical education periods must be included, as also times deter­
mined for different types of activity periods, if the school should
have them.
At Chaminade High School, lunch periods were determined first. 
Then all of the honors courses were scheduled in a way that they would 
not conflict among themselves. After the honors courses the English, 
science, and Mathematic teams were scheduled. Room assignments were 
made at this time in order to avoid conflicts in the team teaching rooms. 
If these last courses have many sections, it Is possible to schedule them
so that at least one section does not conflict with other courses as in­
dicated in the conflict matrix. If this is not possible or if the prin­
cipal overlooks one of these conflicts, the computer will type up a con­
flict note on the electric typewriter when the students are scheduled.
A Description of The Master Schedule Card
The completed master schedule can then be punched into the IBM
cards. The master schedule cards contain the course code in which is in­
27
eluded the ability grouping, the section number along with maximum 
number of seats desired for that particular course, and also the room
number and the instructor’s name if it is known at this time.
On the far right hand of the card is the time code for each day 
of the week. Thus, a course does not have to meet at the same time every 
day. If the school prefers a rotating schedule, it can be done. Or if 
the course does not meet every day, this can also be indicated. Next to 
each time code is a column with number from 0 to 9. This column indi­
cates the number of minor time modules desired to be added to the basic
period of forty-five minutes. The minor time module must be evenly divi­
sible into the major time module and into one clock hour. Using the major 
time module of forty-five minutes, a minor module of fifteen minutes was 
adopted. With this arrangement any period of the day any day of the week 
can be lengthened by fifteen, thirty, or forty-five minutes. This flexi­
ble time arrangement Is the greatest feature of scheduling by machine.
All of this should be noted on the Master Schedule Card illustrated in
Appendix III.
The master schedule cards are punched as the courses are detailed 
on the master schedule chart. The time for punching requires about one 
hour for every fifty cards. Since Chaminade offers approximately two hun­
dred and thirty section, the time required for punching was approximately
three and one half hours.
Automatic Checks for Errors in The Master Schedule
The master schedule card deck, having been completed, can then be
used to conduct a number of checks on the schedule to make sure there are
no errors. This checking is a process which formerly had to be done com­
pletely by hand. But now the cards can be read into the computer and the
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computer will give an. entire listing of all of the rooms. This room 
list will give all the courses being taught in that room and the times.
A quick visual check will ascertain as to whether or not there are two 
classes scheduled for the same room at the same time. (See Appendix IV, 
Room Check List.)
If the instructor’s name is Included in the master schedule, a 
teaching list can be run to see if any teacher is overloaded or is being 
asked to be in two places at the same time. The teacher list will give 
the name of the teacher along with all the classes he is teaching and
at what times.
In order to be sure that all sections of every subject are 
being offered, a course list can be run off. This list will include 
the section numbers so that It can easily be checked against the origi­
nal tally sheet. (See Appendix IV, Course Check List.)
Programming The Computer
The master schedule having been checked out, the actual sched­
uling of individual students takes place. In order to do this, the 
computer must be programmed or "told" how to schedule the students.
This is done by giving the computer the complete set of directions of 
how to schedule a student. These instructions are necessarily composed 
of numbers and not letters, However, for the sake of the operator, 
these instructions are usually given a symbolic name. This is known as 
the Symbolic Program System, or simply S. P. S. These instructions 
make up the first phase of the operation.
The following basic functions are performed in the first phase:
1. The card reader transmits the master schedule into the computer.
2. The computer stores the code for each course and associated sections
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sequentially in upper memory.
3. An area in the computer is reserved for performing the logic of 
developing a particular student schedule.
The part of the program which makes up the second phase overlaps 
the memory containing the first phase part of the program and performs 
the following basic functions:
1. Reads in student request cards with all special conditions.
2. Develops an acceptable student schedule as each student is read in.
3. Displays various typewritten messages for conflicts, errors, condi­
tions, closed sections, and general scheduling program.
4. Punches out each student schedule during the scheduling process if
directed to do so.
The Conflict Note
As each student request card is put into the computer, he is 
either scheduled without conflict, and in this case his schedule is auto­
matically punched into the card, or he is rejected and the electric type­
writer will automatically type up the conflict note as directed by the 
computer. In this conflict note is given the student’s name, the courses 
he requested, and the course which conflicts and how it conflicts. (Sec 
Appendix IV, Conflict List.) All possible conflict notes are listed 
below:
Note Conflict Condition
00 All sections of this course are full.
01 This specifically requested section conflicts with another 
specifically requested section.
02 This course is not in the master schedule.
03 This single section course conflicts with another single 
section course.
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04 This specified scetion conflicts with free time request.
05 This single section conflicts with free time request.
06 This specified section is not in the master schedule.
07 All sections of this course conflict with specified sections, 
single section course and/or the free time request.
08 Thirty different combinations were made without success in 
scheduling.
09 This single section course conflicts with a specific section.
10 This sepcified section conflicts with a single section course.
Using this program on this size computer, the estimated scheduling 
rate was approximately six hundred to eight hundred students per hour. 
After the initial trial run, the scheduling speed was found to be approxi­
mately two hundred students per hour. The cause for this was found to be 
a very simple reason but one impossible to correct after the scheduling
had started.
The cause of the slow scheduling time was the fact that the 
school wanted to shorten one period in the middle of the day for lunch. 
Instead of the full forty-five minutes, lunch lasted only one half hour. 
This meant that the 3chocl day had to be divided into twenty-three per­
iods of fifteen minutes each in order to incorporate this flexibility. 
Therefore, whenever a student was being scheduled the computer had to 
check twenty-three times for possible conflicts. If the school day had 
been kept in eight equal periods, the computer would have had only one 
third as much checking to do. In using this program Student, it is 
important to remember to use full periods throughout the day. The small 
periods of time do not make scheduling impossible, but it increases com­
puter time to such a degree that it is probably no longer economical if 
the school has to buy computer time. The lengthening of different
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periods by the minor time module does not have the same slowing down 
effect that, the flexible schedule produced. Therefore, any laboratory- 
periods or block time scheduling can be done economically.
The time required for the computer to check the twenty-three 
periods in one combination is fair seconds. Therefore, since we were 
asking the computer to try at least thirty combinations before typing 
up a conflict note 08, it took a full two minutes if the computer did 
not find the combination in the first thirty combinations. An additional 
fifteen seconds of computer time was then required to type up the con­
flict note. This is entirely too much time wasted if there are a large
number of students to be scheduled.
The possibility of scheduling a student in the first thirty 
tries proved to be about seven out of ten or seventy per cent. Mathe­
matically, the average student could be scheduled on the average of 340 
different ways. Therefore, the number of trials at scheduling should 
have been at least one hundred for a high degree of success at finding 
a non-conflicting schedule. This high number of trials is economical 
only when there is a master schedule drawn up on a period basis.
This does not mean to imply that this problem cannot be effec­
tively solved. No doubt, sometime in the future, a method avoiding all 
this checking will be found. Already a partial solution would be to 
keep the divisions separate when scheduling. However, this would be 
practical only in a few schools in which the divisions are very auto­
nomous. The best solution will probably be found in a different system 
of coding. But this is only conjecture, and experimentation and re­
search will be the only solution.
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periods by the minor time module does not have the same slowing down 
effect that the flexible schedule produced. Therefore, any laboratory 
periods or block time scheduling can be done economically.
The time required for the computer to check the twenty-three 
periods in one combination is four seconds. Therefore, since we were 
asking the computer to tiy at least thirty combinations before typing 
up a conflict note 06, it took a full two minute© if the computer did 
not find the combination in the first thirty combinations. An additional 
fifteen seconds of computer time was then required to type up the con­
flict note. Ihie is entirely too much time wasted if there are a large 
number of students to be scheduled.
The possibility of scheduling a student in the first thirty 
tries proved to be about seven out of ten or seventy per cent. Mathe­
matically, the average student could b© scheduled on the average of 340 
different ways. Therefore, the number of trials at scheduling should 
have been at least one hundred for a high degree of success at finding 
a non-conflicting schedule. This high number of trials is economical 
only when there is a master schedule drawn up on & period basis.
This does not mean to imply that this problem cannot be effec­
tively solved. No doubt, sometime in the future, a method avoiding all 
this checking will be found. Already a partial solution would be to 
keep the divisions separate when scheduling. However, this would be 
practical only in a few schools in which the divisions are very auto­
nomous. The best solution will probably be found in a different system 
of coding. But this io only conjecture, and experimentation and re­
search will be the only solution.
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Results of The Preliminary Run
After the first run through the computer, approximately forty 
per cent of the students were still unscheduled. Of these nearly 
thirty per cent were of note 08. In reality there was no real conflict 
for these students although they had not been scheduled in ten trials. 
(The computer was asked to try only ten trials in the preliminary run.) 
The other ten per cent of the conflict notes, however, did indicate 
real conflicts. Most of the conflicts were due to small oversights in 
making up the master schedule. In some cases, the conflict matrix did 
show that there would be a few students involved in a conflict and that
their names would be forth coming when the scheduling was finished.
The principal then analyzed these notes for a solution to the 
conflict. There were some rearrangement of courses, but some conflicts 
were solved only by contacting the student and getting a course changed. 
This last case was found to be true only for some students who required 
a science lab and were taking courses every other period of the day.
In effect they were taking eight courses with only seven class periods. 
The only possible way to solve such a conflict is to have the student 
drop one of the courses.
Results of The Final Run
The schedule rearranged and the conflicts solved, the revised 
master schedule was put in the computer. Then all of the student request 
cards were run through again. On the second run there were a few con­
flicts which had not been solved, but there were only eighteen. However, 
with the computer trying thirty trials there still remained almost 
thirty per cent of the students unscheduled because of note 08. This
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high percentage was due to the fact that the computer had to be held 
down to thirty trials because of the long period of time it required 
to check the twenty-three periods of time that the schedule was divided 
into. This left no choice if the cost was to be kept at a reasonable 
amount except to schedule by hand.
The Vacant Seat List
Scheduling the remainder by hand was simplified by the vacant 
seat list. At the end of the computer scheduling, the computer was 
asked for an empty seat tally. The computer typed up exactly how many 
seats remained in each section. (See Appendix IV, Vacant Seat List.) 
With this list and the master schedule, the remaining students were 
scheduled, their schedule cards having been punched by hand and re­
placed in the pack.
The estimated time for scheduling the entire student body had 
been three hours. On the second run with the computer attempting thirty 
trials, it took a total of nine and one half hours. The time difference 
was due mainly to the small time units.
The Final Phase—The Explode Output
When all the cards had gone through the computer, each stu­
dent’s schedule was punched Into one card. The next step was to run an 
explode output.
In this operation the computer and card punch automatically 
make for each student a report card for every class (See Appendix III, 
Teacher’s Grade Card.) The student’s schedule is printed with the re­
port card on a slip which can be given to the student on the first day 
of school or mailed to him during the summer. These same cards enable 
the data-processing machines to make up class lists for all the teachers,
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administration, and counselors.
With all of these lists distributed, the entire student body has 
been completely scheduled and the effort well worth the while. The prin 
cipal is assured that there are absolutely no conflicts to be resolved 
on the first day of school. All students have been placed in classes of 
their own ability, and no class has more students than was originally 
planned. The teachers’ grade cards are printed automatically and are 
available as soon as they are needed. All of these features make the
process a welcome feature in school administration.
CHAPTER V
Final Summary and Conclusions
The purpose of this chapter is to evaluate the preliminary plans 
taken in preparation for scheduling students by machine in a large high 
school. The basis of the evaluation is not spelled out in terms of time 
and money saved, but rather in terms of whether or not the computer was 
able to perform all the operations desired by the school administration.
From these evaluations will stem different recommendations for
the future use of the program. The stronger areas will be noted as well 
as any weak areas which should be .improved in future programing. Lastly, 
having been assured of reasonable success in scheduling, the researcher 
can show how data processing can be utilized to cover all phases of school
administration.
Restatement of the Problem
An attempt was made to schedule students individually in a large 
high school, which has a varied curriculum. This proceedure was attempted 
in order to test the possibility of giving them the courses they desired, 
in a class of students of their own ability and achievement.
Four important questions are to be answered from the results of 
this study.
1. Were the advance preparations adequate enough to insure the 
effective scheduling of students, and if not, what remains to be done?
2. To what extent do counselors and teachers have to be educated
in order to insure proper placement of students?
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3. How much technical knowledge is necessary for a school 
administrator to use this process of data processing?
4. Is the expense of the system compensated for by improved 
scheduling for the students and time saved by the administration?
If the process seems to be satisfactory, then, possibly a more 
complete system employing data processing can be outlined with the 
scheduling as the heart of the syetea.
The Evaluation of the Advance Preparations
The three digit code which was chosen to translate the different 
courses offered at Chaminade was chosen arbitrarily. Although the code 
fulfilled all the necessary conditions for scheduling, some modifications 
would seem advisable for more satisfactory scheduling. As one learns 
more of the technical aspects of the computer program and begins to think 
about these aspects in respects to how the scheduling operation is pro­
gressing, he can theorize possible improvements.
In watching the progress of the Chaminade experiment results 
would indicate to the writer that the final digit in the number code 
should be based on the number of sections offered rather than ability 
level. The ability level could be moved to the second last digit and the 
last digit would depend on the number of sections offered. Because the 
computer always operates in sequential fashion, this code would cut down 
the number of possible combinations in scheduling and would reduce the 
number of ”08 conflicts11 by finding a correct schedule in a fewer number
of trials.
In regards to indicating the ability level as such the system 
could be much Improved. If the counselor had a mark-sensing card on which 
he could indicate the courses desired with a pencil mark, the student
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request cards could be punched in about one tenth the time with an auto­
matic punch machine.
These two suggestions will probably make course selection at 
least a two phase operation? but if successful, the two phases would take 
only a fraction of the time required to punch the course requests by hand 
operated key punch.
In designing the student request card, allowances must be made 
from the beginning for lunch periods, study halls, laboratory periods 
and physical education classes. Only the laboratory period was incorpo­
rated into the original planning in this experiment. The other three 
items were left out to be done by hand with the feeling that they would 
complicate the computer program too much. This was found to be completely 
false, and the hand manipulation of these items became very inconvienent 
as the experiment neared completion.
The Tally Sheet and the Conflict Matrix are absolutely necessary 
for effective scheduling. These two items are the biggest aid to the 
principal in constructing the master schedule and only the Conflict 
Matrix can guarantee a non-conflicting effective master schedule.
The master schedule proved to be a major problem in connection 
with this particular computing program. The main aspects of this problem 
were discussed before in Chapter IV under the section entitled ’’The 
Conflict Note,” If the administration insists on retaining a shortened 
period for all students near the middle of the school day, there does not 
seem to be any apparent solution to this loss of computer time mentioned 
above. However, this is one area in which future experimentation will be 
most helpful.
In general the preliminary preparations were at least adequate 
enough for accurate scheduling. With the previous suggestions incorporated
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along with other improvements passed on by others in the field, the 
scheduling program next year at Chaminade should prove to be most effective.
The Extent of Teacher Preparation
uln attempt was made in the past year to educate teachers about
the different types of courses and what the requirements would be for 
these courses. This attempt was done by means of a printed bulletin. If 
the teachers were well informed, they could explain the different courses 
with some intelligence. Unfortunately too many teachers do not read bulle­
tins, Many students had erroneous ideas which had to be corrected by the
counselor.
The review of ability ratings by the counselor is also an abso­
lute necessity. Some teachers failed to consider seriously his ratings 
while others were somewhat misjudged. Therefore if the counselor is 
competent and knows his clients, there is no special knowledge that the 
teachers have to possess. All that the counselor should be aware of is 
the ability of his students, and how to interpret the code numbers for the 
different courses so that the student gets the requested courses. This 
interpretation of code is merely a matter of being able to read.
Therefore the teachers’ judgments are used to insure a better 
schedule for the student, but the teacher himself needs no technical 
knowledge of data processing. He should however, be well informed of 
the different course requirements and be very prudent in his ability 
ratings.
How Much Should the Principal Know?
A principal need not have training or a lot of study in data pro­
cessing. The facts that he has to know in order to work with the data 
processing technician are easily discovered in non-technical writings
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understandable by the layman. At this time an administrator can save a 
lot of time and gain a large amount of information by talking to other 
administrators who have already tried data processing. This is probably 
the greatest safeguard that can be employed for obtaining a satisfactory 
scheduling operation. From the articles the principal reads and the con­
ferences he has with other administrators, he can easily learn what is 
necessary for an efficient operation. It is then up to the data pro­
cessing technician to produce the desired results. The technician 
should take the time to explain to the principal each step as it is com­
pleted, in order that the principal understanding the system thoroughly 
can envision modifications incorporating them in future schedules.
Therefore a principal with a little reading background and a 
fairly good business sense is well prepared to attempt data processing 
in his school without danger of failure.
Is the Expense Justifiable?
If the operation is well planned, the expense should be less than 
what it costs to perform the same operation by hand. At this time no 
operation is streamlined enough to save money for a small independent 
school. But for a large high school or school system the operation could 
be a saving of time and money, plus the execution of a more satisfactory 
job for the student. On the other hand a poorly organised operation may 
cost a lot of money and the end results may be very unsatisfactory. The 
most important aspects in using this system are knowledge, advanced 
planning, and preparation.
Assuming that the school does a good job in planning its data pro 
cessing program, the school administration could expect the following 
advantages to stem directly from this system:
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1. The process is a great time saver for the principal and 
the counselors who must do the scheduling.
2. Consequently, the cost should run lower than the same 
operation performed by hand.
3. Much office time is saved through automatic printing of 
report cards, failure lists, honor rolls, updated class 
lists, and permanent records.
4. The process is a great aid to the student in that he may 
take any course that he desires and can be placed in a 
class composed of students of his own ability level.
5. The process can make allowances for team teaching, ro­
tating schedules, lengthened laboratory periods, major 
activities, and almost any deviation of the regular schedule.
6. The process gives better control in total number of students 
per class.
7. The process produces neat and accurate records due to 
automatic printing. The process can duplicate records
with almost no time loss to clerical staff. To what extent
data processing can be used for different types of records 
is discussed in the next section of this chapter.
The only big disadvantage in using this system at the present 
time is that the data processing system must always be inaugurated on 
the basis of job experimentation. This is true whenever data processing 
is introduced into some area. Therefore, even though the data processing 
technician may be familiar with the school area the system may or may not 
be completely satisfactory the first year.
41
Further Implications
Scheduling as such is only one of the services which data pro­
cessing can perform. The principal would be wise in his planning to 
include as many of the different uses of data processing as feasible. 
Once the different operations in the school are united through this one 
process the advantages of the process increase in exponential fashion.
A more complete system might include the following items:
1. All information required for State reports, such as teaching 
certificate, courses now teaching, etc.
2. Absentee analysis for present payroll period or analysis 
for the entire year.
3. Complete record of past service.
4. Automatic printing of teacher contracts and payroll. The 
computer can do all the necessary accounting problems and 
keep an accumulative record.
5. The process could also handle inventory of school supplies 
and books for a large school system.
For the school administration in regards the students the same 
program could handle:
1. All course registration and almost completely automatic 
scheduling.
2. A class list for each course offered.
3. An individual student schedule for each pupil.
4. The report card including averages, class rank, and 
absentee and conduct report. In this area the computer can 
automatically print up the mailing addresses, honor rolls, 
failure lists, and grade analysis sheets.
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5. Any objective test which the student takes can be corrected by 
the machine and results filed automatically in the student’s 
permanent record.
6. All other information which could be included in the student’s 
permanent record is recorded automatically.
Final Evaluation
The experiment performed at Chaminade High School did not have a 
high degree of success. However every cause of difficulties has been 
discussed and a satisfactory remedy has been discovered. This should 
pave the way for a very successful scheduling operation next year.
The problems created this year by machine which had to be re­
solved by hand were numerous but not difficult to solve and did not 
require technical assistance to solve.
Therefore the experiment somewhat uneconomical and somewhat 
disappointing at this time augers much better results with one year of 
experience.
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APPENDIX I
The Course Code
The following pages are a complete listing of the different 
courses offered at Chaminade during the present school year. With each 
course is given the properly assigned code number used to schedule the
courses and the students in these courses.
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CHAMINADE HIGH SCHOOL
1963-1964 Schedule
Seniors
411 Religion 4 Honors
415 Religion 4 Academic
416 Religion 4 General
Juniors
311 Religion 3 Liberal
315 Religion 3 Academic
316 Religion 3 General
421 English 4 liberal
422 English 4 Journalism
423 English 4 Creative Writing
425 English 4 Academic
426 English 4 General
431 Problems of Democracy Liberal
435 Problems of Democracy academic
436 Problems of Democracy General
441 College Algebra-Calculus
445 Advanced Math
446 Senior Math
451 German 2
461 Chemistry Honors
465 Chemistry Academic
466 Chemistry Descriptive
471 Law
472 Economics
473 Gregg Notehand
474 Typing
475 Salesmanship and Marketing
476 Data Processing-Business 
478 Computer Math
481 Mechanical Drawing 1
482 Mechanical Drawing 1
483 Mechanical Drawing 2
321 English 3
322 English 3 
32$ English 3 
326 English 3
liberal
Journalism
Academic
General
Special
901 Study 1:30 (Band)
902 Study 11:15 (Band)
903 Study 9:15 (Glee Club)
904 Study 8:30 (Glee Club)
331 American History Honors
335 American History Academic
336 American History General
341 Algebra 2-Trigonometry
345 Algebra 2 Academic
346 Algebra Fundamentals
347 Business Math
351 Latin 3 and 4
352 German 1
353 German 2
356 French 2
361 Physics Honors
365 Physics Academic
366 Physics Descriptive
371 Bookkeeping
372 Business Organization 
374 Typing
381 Mechanical Drawing 1
382 Mechanical Drawing 1
383 Mechanical Drawing 1
386 Senior Band
387 Varsity Band
388 Art 1
389 Art 2
Sophomores Freshmen
211 Religion 2 honors
215 Religion 2 Academic
216 Religion 2 General
221 English 2 Liberal
224 English 2 Speech
225 English 2 Academic
226 English 2 General
231 Modem History liberal
235 Modem History Academic
236 Modern History General
241 Algebra 2-Trigonometry
245 Geometry Academic
246 Geometry General
251 Latin 2
252 French 1 
253 Spanish 1
254 German 1
26l Biology Honors
265 Billogy Academic
266 Biology Descriptive
115 Religion 1 Academic
116 Religion 1 General
125 English 1 Academic
126 English 1 Academic
135 History 1 Academic
136 History 1 General
145 Algebra 1 General
146 Albegra 1 General 
151 Latin 1
165 General Science Academic
166 General Science General
290 Gym
APPENDIX II
Explanation of Special Courses 
The following information was given to all teachers and
counselors in order to facilitate communication of these special
courses to the students.
from the chairman of the english department 
to all teachers of english
about description of english courses as listed on the 1963- 
1964 registration blank
1. Description of English g, III, and IV/Liberal
’'Liberal is the term specifying an experimental HONORS PROGRAM 
proposed for next year. The objective of the program is to make 
available to the Honors student areas of formal instruction which, 
due to curricular and time limitations, he would not otherwise 
have. Such areas are: Law, Economics, Mechanical Drawing, Gregg 
Notehand, Data Processing, Art Theory, Music Theory, Philosophy, 
Science Seminar, Typing, and Business Organization.
Time for formal instruction in these areas would be provided by 
contracting the five-day week to a three-day week in those courses 
to which the term ' Liberal’' is affixed. The specific courses 
which will be offered on the two days thus provided are not listed 
on the registration form, because course selection will depend 
Upon availability of teachers at that time.
It is quite possible that due to scheduling complications and 
teacher-loads the "Liberal” course will not materialize. In 
which case, the course would revert to its traditional "Honors” 
identity in a five-day week program. Students should be made 
aware of this possibility. Be it known, however, that a serious 
effort shall be made to establish the "Liberal” program.
2. Description of English II, III, and IV-Speech
These are courses in which the regular academic English program 
for each year will be covered, but will concentrate about two 
days per week on competitive speech. Requirements for these 
courses would include the following:
a. that the student be able to take the normal academic program 
in a three-day per week presentation.
b. that the student compete in a minimal number of Saturday 
interscholastic speech tourneys, and that he work towards the 
various degrees of membership in the National Forensic League.
The types of speech work would include Original Oratory, Debate, 
Humorous Speech, Oratory, Dramatic Speech, and Extemporaneous 
Speech.
3. Description of English III and IV-Journalism
These courses operate under the same principle as the Speech- 
centered English courses, namely, that the regular English pro­
gram is covered in the three-day week, and Journalism is presented 
on the other two days.
One of the aims of the course is to publish the school paper. 
Perhaps the two classes would alternate in the production of each 
issue.
4. Description of English III and IV-Creative Writing
These courses are based upon the same principle as the above 
courses, in that approximately two days of the three-day week
would be devoted to the teaching of creative writing, and that 
the regular English program would be carried out on the other 
three days.
The objectives of the Creative Writing courses would include not 
only the production of a literary magazine and entrance into 
various creative writing contests of distinction, but the building 
of a personal portfolio of writings representative of various 
literary forms such as essays, short stories, poetry, drama, and 
novels.
5. Description of student qualifications for these courses
a} For the English/Ilberal courses, the student should be in the
category of English Honors.
b) For the other three types the student should possess at least 
an average aptitude in English (in comparison with the gen­
eral run of the college-bound academic student) and a special 
interest or aptitude in the subject area of his choice.
APPENDIX HI
On the following pages are mounted the different cards which 
are necessary for the scheduling of the students and for the final 
printing of their report cards and the end of each grading period.
FREE
TIME
REQUEST
GENERAL STUDENT INFORMATION
NAME-STUDENT NUMBER - SEX-ETC.
COURSES REQUESTED
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THE STUDENT REQUEST CARD
On this card is punched the student’s name, number or any other 
information the school desires. Following his name, each course which 
he desires is punched into the card. The section number is automatical1y 
punched into the card by the computer when each student is scheduled. 
There is also a place to indicate free time requests.
J •
COURSE
CODE
SECT.
W.
NO
OF
SEATS
/ GENERAL COURSE INFORMATION
ROOM NO.-BUILDING- INSTRUCTOR-ETC.
PERIOD START TIMES AND LENGTH
MON TUE WED THR FRI SAT
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MASTER SCHEDULE CARD
The Master Schedule Card informs the memory of the computer. It 
contains the course code, number, the section number, the number of stu­
dents allowed in that course, the room number and instructor, and at what 
time the course is offered. This card also indicates the length of the 
period and on what days the course is offered.
r»c:on I»t QUARTER 2*0 QUARTER i 3rd QUARTER I QUARTER
1
▲ A
! ~
STUDENT NO. COURSE TITLE COURSE CODE INST. TIME , ROOM RO
1ST SEM
AVG
Z"f SEM o'prs 1 YR AVG. c.
c
CO
UR
SE
 CAR
D STUDENT NAME
CHAMINADE HIGH SCHOOL
DAYTON, OHIO
FORM IOOI
TEACHER'S GRADE CARD
REMARKS CODE
1. DOING OUTSTANDING WORK
2. DOING SATISFACTORY WORK
3. ASSIGNMENTS SOMETIMES MISSING OR POORLY OONE
4. ASSIGNMENTS OFTEN MISSING OR POORLY DONE
5. FREQUENTLY CAUSES DISTURBANCES IN CLASS
6. INCOMPLETE
7. WITHDREW
8. RANK IS BELOW 50% OF CLASS
STUOENT NO. COURSE TITLE J CcooeE I'NStI TIME
2l|22 2 3,28 27,28 3
|'.T QUARTER ?.m> .QUARTER j
Q | GRADE , R
37 43
0 , GRADE , R
44 5o|
quarter I 4
■ J GrAo£ , R i
37,38
QUARTER I 1ST SEM 1 2»r
| GRADE | R | AVO
64,85 68,86
“ I JSts. I YR avg lc'c
72,73 75,76 78,80
TEACHERS GRADE CARD
This is the card used by the teacher to give his grade for each 
grading period. The students name and the course title are automatically 
printed.jon the card before being given to the teacher. The grade cards 
of each student are then collated by machine along •with his absentee, 
tardy, and character cards, and from these cards the report card is
printed
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CHAMINADE HIGH SCHOOL 
DAYTON OHIO
OFFICE FiECORDS SYSTEM 
FORM IOOO
L_ _J
(student no.) STUDENT NAME ----------------- 1
I< •!’
CHARACTER CARD
This card, ■will print in the correct space on the report card the 
character rating of each student. The card will print an accumulative 
total at the end of the year.
1
2
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CHAMINADE HIGH SCHOOL
DAYTON OHIO
OFFICE RECORDS SYSTEM
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jsTUDENT NO. | STUDENT NAME
h .It l.l
STUDENT RANK CARD
This card, prints the rank of the student on the report card.
This rank is automatically figured on a computer.
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CHAMINADE HIGH SCHOOL 
DAYTON OHIO
OFFICE RECORDS SYSTEM
FORM IOOO
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9
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TARDY CARD
This card 'will print out the number of times tardy. This will
likewise be totaled for the entire year
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CHAMINADE HIGH SCHOOL 
DAYTON OHIO
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ABSENTEE CARD
This card automatically prints on the report card the number of 
days absent during the past period. At the end of the year it will give 
a total number of days missing.
APPENDIX IV
Process Lists made by the Machine in Scheduling
Room Check List
Course Check List
Conflict List
Tally Sheet
Vacant Seat List
ROOM CHECK LIST
The list of courses on the next page is printed by room number. 
Thus, all courses in room 110 are listed first. A quick check will 
indicate any conflict of courses scheduled for that particular room.
It also makes it easy to locate empty rooms during the day.
Reading from left to right is the course code, the section 
number, the name of the course, teacher code number, teacher’s name, 
the room number, and lastly, the time the course is held.
473 1 GREGG N 0 T E H A N 4 3 R E I T E R 110 830
374 1 TYPING 43RE 1 TER 110 915
374 2 TYPING 43RE 1 TER 110 100 0
474 1 TYPING 1ODAV 1 S 110 104 5
474 2 TYPING 43RE 1 TER 110 13 0
325 2 ENGLISH 3 4 4 R 1 CHARDS 125 830
471 1 LAW 2 6 K E L L Y 125 915
325 1 ENGLISH 3 44RICHARDS 125 130
48 3 1 MECH DRAW 2 16FAUST 128 8 30
48 3 2 MECH DRAW 2 16FAUST 128 915
381 1 MECH DRAW 1 1 6 F A U S T 123 100 0
382 1 MECH DRAW 1 32L0GES 128 1045
383 1 MECH DRAW 1 3 2 L 0 G E S 128 113 0
48 2 1 MECH DRAW 1 16 F A U S T 123 1245
481 1 MECH DRAW 1 16FAUST 128 13 0
335 7 AM HISTORY 18GANN0N 137 830
345 1 ALGEBRA 2 21GR I SEZ 137 100 0
345 5 ALGEBRA 2 45SCHLADEN 137 1045
345 3 ALGEBRA 2 21GR I SEZ 137 113 0
252 1 FRENCH 1 3 6 M 1 DDENDORF 137 124 5
336 3 AM HI STORY 17 FR ER I CKS • 137 13 0
347 1 BUSINESS MATH 1ODA V 1 S 13 9 830
315 6 RELIGION 3 09CURRY 13 9 915
216 1 RELIGION 2 20G I LFE THER 13 9 100 O
231 1 MODERN HIST 13 D 1 RCKX 13 9 1045
315 3 RELIGION 3 09CURRY 13 9 113 0
326 1 ENGLISH 3 30LENN0N 13 9 1215
315 1 RELIGION 3 47 SCH 1 R AC K 13 9 13 0
315 8 RELIGION 3 53VORNDRA N 144 83 0
315 7 RELIGION 3 53VORNDRA N 144 915
315 5 RELIGION 3 53VORNDRA N 144 1OO O
316 1 RELIGION 3 53VORNDRA N 144 104 5
326 2 E NGL I SH ' 3 44R1CHARDS 144 113 0
315 2 RELIGION 3' 53VORNDRA N 144 1215
345 4 ALGEBRA 2 34MARR 1 NAN 144 130
346 2 ALGEBRA FUND 45 SCHLADE N 146 830
335 2 AM HISTORY O6CASHMAN '146 915
335 6 AM HISTORY O6CASHMAN 14 6 100 0
315 4 RELIGION. 3 23H0EFFER 14 6 104 5
335 4 AM HISTORY 06CASHMAN 146 1130
335 1 AM HISTORY 06CASHMAN 146 1215
331 1 AM HI STORY 06CASHMAN 14 6 13 0
435 1 PROB OF DEM 14EARLY 204 830
435 2 PROB OF DEM 14EARLY 204 915
435 8 PROB OF DEM 13D 1 RCKX 204 100 0
431 1 PROB OF DEM 14EARLY 204 104 5
435 4 PROB OF DEM 4 2 R E G A N 204 1200
435 7 PROB OF DEM 4 2 R E G A N 204 124 5
435 5 PROS OF DEM 14EARLY 204 130
PAGE 1
COURSE CHECK LIST
On the following page is given an example of how all the courses 
can be listed according to code number. This gives a quick check to 
make sure all courses in the Toaster Schedule are in the computer.
Reading across the columns we have; the course code, the section 
number, the number permitted in that class, the name of the course, the
room number and the time the course is offered
D 151 1 45 LATIN I 012
151 " 2 45 LATIN I /13
t" 151 3 45 LATIN I /32
151 4 45 LATIN I 024
F 211 1 45 RELIGION II 319
215 1 45 RELIGION II 318
215 2 45 RELIGION II 318
215' 3 45 RELIGION II 318
215 4 45 RELIGION II 318
215 5 45 RELIGION II 319
216 1 45 RELIGION II 139
216 2 45 RELIGION II 318
216 3 45 RELIGION II 318
221 ' 1 45 ENGLISH II 236
224 1 45 ENGLISH II 317
225 1 45 ENGLISH II 317
225 2 45 ENGLISH II 319
225 3 45 ENGLISH II 317
225 4 45 ENGLISH II 319
226' 1 45 ENGLISH II 317
226 2 45 ENGLISH II 317
226 3 45 ENGLISH II 319
231 1 45 MODERN HIST 139
235 1 45 MODERN HIST 238
235 2 45 MODERN HIST 238
235’ 3 45 MODERN HIST 238
235 4 45 MODERN HIST 238
236 1 45 MODERN HIST 237
236 2 45 MODERN HIST 238
236 3 45 MODERN HIST 237
236 4 45 MODERN HIST 237
241"
_ 1
45 ALGEBRA II TRIG 316
245 1 45 GEOMETRY 237
245 2 45 GEOMETRY 316
245 3 45 GEOMETRY 316
245 4 45 GEOMETRY 316
245 5 45 GEOMETRY 316
246 .. 1 45 GEOMETRY 236
246 2 45 GEOMETRY 316
246 3 45 GEOMETRY 317
251 1 45 LATIN II 011
251 2 45 LATIN II 313
251 3 45 LATIN II 235
252 1 45 FRENCH I 236
252 2 45 FRENCH L 236
253 1 45 SPANISH I 011
253 2 45 SPANISH I 144
254 1 45 GERMAN I 146
7 261 1 45 BIOLOGY 222
265 ' 1 45 BIOLOGY 222
5 265 2 45 BIOLOGY 222
265 3 45 BIOLOGY 222
5 265 4 45 BIOLOGY 222
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31030330000 2kS310000300002k-S
ENTER TRIAL LIMIT (3 D IG ITS )01085
NOTE03 0476
004850 80EHMER MICHAEL L 64 41 5 426 436 371 432 476
NOTE08 0465
006025 BRANDHUBER JOSEPH 64 415 422 431 465 47.2 446
NOTE03 0451
007350. BUEN 1 NG JEROME M 64 415 4 25 435. .. 451 465 446
NOTE08 0465
018650- FALKOWSKI JOHN A 64 411 425 431 433 441 465
NOTE0S 0465
053350 PHELAN MICHAEL R 6^ 415 421 435 445 465 .451.
NOTE08 0465
004.000. BERTHY LESLIE C 64 415 421 435 446 465 43'1
NOTE08 0445
003150 BURKHAROT ROBERT 64 415 425 435 445 465 432
NOTE03 0476
024750 GRAHAM ROBERT B 64 415 425 435 451 482 476
NOTE03 0465
077300 WRIGHT FRANK 64 415 425 435 446 465 432
NOTE03 0426
04 2150 MADDEN ROBERT J 64 415 426 435 472 471 475
NOTE08 0465
064350 S IMONTON WILLIAM 64 41 5 423 435 465 445 451
NOTE08 0383
431035800 KERBY THOMAS W 64 41 5 422 435 338 365
NOTE03 0465
020700 FRAMME JOSEPH R 64 41 5 423 435 336 465 446
NOTE03 0465
013300 DAVIS THOMAS C 64 415 4-22 435 465 445 433
NOTE08 0388
481 338011000 COLE STEVE W 64 416 422 435 371
NOTE08 0465
309050 CAPORAL MICHAEL D 64 41 5 422 435 465 445 451
NOTE03 0465
005200 BOHN ROBERT J 64 415 422 435 474 465 471
NOTE03 0451
003050 BECKER RICHARD R 64 416 426 435 451 446 336
NOTE03 0476
303 250 BE 1 GEL RAYMOND J 64 41 5 425 435 466 371 476
NOTE03 0472
304300 BISCH EDWARD J 64 416 422 435 371 472 476
NOTE03 0472
035000 BOESCH RICHARD L 64 411 425 435 47 2 471 476
NOTE03 0366
006400 BRENNAN.MICHAEL A 64 M 5 425 435 366 471 476
NOTE08 0465
007950 BUJARSKI JAMES D 64 415 425 435 446 465 474
NOTE03 0465
011425 CONDY JEFFREY T 64 415 ‘ 421 435 465 446 451
NOTE03 04-65
012600 DABBS ALBERT G 64 4, 5 425 435 465 445 473
NOTE03 ' 0433
012730 DAKIN PATRICK R ’64 41 6 426 436 475 483 476
NOTE08 0451
014650 DIERKER ROBERT A 64 4,1 421 435 446 451 472
COURSE SEC SEATS
211
215
216
221
224
225
226
231
235
236
241-
245
246
... 251
01
01
. 02 
03
- 04 
05 
01 
02 
03 
01 
02 
03 
01 
02 
03 
04 
01 
02 
03 
01 
01 
02 
03 
04 
01 
02 
03 
04
_ 01 
01 
02 
03 
04 
01 
02 
03
----- 01
02 
03
14 
13 
11
17 
19 
10 
06 
21 
13 
22 
03
15
18 
08 
11 
09 
13
13 
07 
06 
17
00
12
21
15
19
08
15 
17 
12 
09
16
19
20 
17 
07 
26
14 
08
252 '01 19
253 ...._.... .... 01 ' 14
254 01 20
02 19
261 01 12
265 01 06
02 13
03
04
10
09
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TALLY SHEET
When all of the student request cards are put into the com­
puter, the computer will automatically total them all and then print 
the exact number of students requesting each course.
Reading across this page is the course code and then the num 
ber of students that requested that course.
COURSE NO REQUESTING
415 256
425 ■ 209
435 307
336 074
474 067
466 042
416 071
426 fay
472 035
471 030
476 092
422 040
451 071
465 103
355 063
473 033
366 070
445 075
446 117
473 023
431 028
411 043
421 ’ 029 .
901 848
475 033
338 073
371 030
432 024
345' . .....207 ’
353 060
339 ■ 003
365 217
326 ’ 218 "
346 102
335 ' ' 275
315 330
325 251
253 030
352 087'
322 023
336 ' "113 .
372 062
316 ~ 046
333 049
904 011
374 075
361 034
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VACANT SEAT LIST
After all the non-conflicting students have been scheduled, 
the computer is then asked to publish a vacant seat list. This list 
is used to schedule by hand the conflicting students. This list also 
shows clearly any inbalance of classes as far as size is concerned.
Reading across the paper is the course code number, the sec­
tion number, and lastly the number of seats remaining.
CONFLICT LIST
The list on the following page is printed automatically by the 
computer as the students are being scheduled. If a conflict arises where 
a student cannot be scheduled, the computer will print the name of the 
student, the student number, all the courses he requested, the number of 
the course that conflicts, and a Note code number which tells why that
course conflicts.
The printing near the top of the page is coded instructions to 
the computer in regards the number of combinations it should try before 
giving up on a difficult schedule problem.
